Cervical cancer is the most common cancer of women in most developing countries, including Thailand. 1,2 The disease has significant morbidity and mortality when detected in an advanced stage. With early detection of pre-invasive disease, treatment is relatively inexpensive and almost always successful. Cytological screening (Papanicolaou [Pap] smear test) is a simple and effective method for detection of an early preinvasive stage of cervical cancer. Organized screening programmes in several countries have been shown to be effective in reducing the incidence of and mortality from this disease. [3] [4] [5] [6] [7] [8] [9] Therefore, cytological screening is the mainstay for control of cervical cancer.
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The goal of screening programmes is to obtain a high coverage of the women at risk of cervical cancer. While screening programmes in developed countries can cover the majority of the female population at risk, screening activities in most developing countries do not reach the vulnerable women, particularly those in rural areas, and consequently a high proportion of cases of cervical cancer are diagnosed at an advanced stage. [10] [11] [12] The use of established services such as maternal and child health/family planning (MCH/FP) and occupational health services for cervical cancer screening has limited benefits since the target group for screening is poorly covered by these services. 11 We carried out a systematic screening programme using a mobile unit with the purpose of increasing screening utilization among the target women in rural communities in northern Thailand. In line with national health policy on cervical cancer screening, our screening programme was financially supported by the Provincial Health Office. This paper reports the effect of the programme on changes in knowledge and use of screening among women in these rural areas. This report also compares data on Pap smears taken by the mobile unit with other existing screening services in the study area.
Methods
The study was conducted in Mae Sot District, Tak Province, located 500 km north of Bangkok. The total population of the district in 1996 was 77 263; 50 658 (65.6%) lived in the 54 villages outside the municipality. The district was served by 20 public health centres, two private physicians' maternal clinics, and one 280-bed general hospital in 1996. Both the hospital and private maternal clinics were located in the municipal area, whereas the health centres were distributed among the rural villages. Each health centre employed two or three health personnel (one nurse, one midwife, and/or one sanitation worker). According to the Thailand Primary Health Care Programme, each rural village in Mae Sot had 5-30 trained village health communicators (VHC), each of whom was responsible for about 10-20 households. The VHC lived in the village they served and were trained primarily to educate their neighbours and assist health personnel with preventive measures and to promote health care. Cervical cancer screening in the hospital has been performed mainly through the MCH/FP services for more than 20 years. In addition, a one-week mass screening campaign in which women can receive a Pap smear at no charge, has been conducted in the hospital annually since 1986. Women in rural villages can also have a Pap smear at the health centres.
To assess the effect of the existing screening services on the knowledge and use of Pap smear screening among the rural female population, we conducted an interview survey of women aged 18-65 years who had not undergone a hysterectomy in seven villages systematically selected from 54 villages (ordered by village size) in January 1991. The results of the survey revealed that only 333 of the 1603 women interviewed (20.8%) reported knowledge of the Pap smear test and 319 (19.9%) had ever been screened.
We organized a screening programme using a mobile unit with the purpose of increasing knowledge about the disease and screening and to obtain a higher coverage among women in these rural areas. The World Health Organization recommends that if resources are available, screening should be once every 3 years for women aged 25-60 years. 10 Thus, women in this age group were the primary target of our screening campaign. The campaign was carried out first between January and February 1993 and then in 1996. The activities included provision of health education, personal invitation to the screening programme, and collection of cervical smears throughout all the 54 rural villages. The target group for health education in each village included the VHC and all adult women, particularly unscreened women. Both the health centre workers and the VHC were asked to invite the target women personally to the screening programme. Cervical smears were taken by trained public health nurses under the supervision of the physician at the health centre or the village primary school free of charge. All the slides were sent to the cytology laboratory of the hospital.
To evaluate the effect of the programme on changes in knowledge and use of screening, we compared the results of three identical interview surveys on women, 18-65 years old, in seven villages selected by systematic sampling for each survey; first in January 1991 (before the operation of the programme), secondly in January 1994 (one year after the first screening campaign), and last in January 1997 (one year after the second campaign). The questionnaire had three parts, namely sociodemographic characteristics, knowledge about cervical cancer and screening, and use of the screening services. We used the χ 2 test for comparison of proportions. Details of the screening programme and the methods of the surveys have been reported previously. 13 Pap smears from other screening services in the hospital and the health centres were also examined by the hospital cytology services. Records of Pap smears from women in the study area between 1992 and 1996 were reviewed. To evaluate the effectiveness of each screening programme, we compared the number of Pap smears by age of the women screened and the prevalence of cytological abnormalities of the smears obtained by each screening service. Since the majority of women with cervical intraepithelial neoplasia (CIN) I-II (mild-moderate dysplasia) show normal cytology or no cytological evidence of progression at the following smears, we used the prevalence of CIN III (severe dysplasia and carcinoma in situ) and invasive carcinoma for evaluation of the effectiveness of each programme.
Results

Surveys of knowledge and use of cervical cancer screening
There were 1719 women aged 18-65 years who had not undergone a hysterectomy in the first survey villages in 1991, 1478 in the second survey in 1994, and 1658 in the last survey in 1997. A total of 1603, 1369, and 1576 eligible women participated in each survey, yielding response rates of 93.3%, 92.6%, and 95.1% respectively. The distributions of sociodemographic characteristics of these samples were comparable.
Before the screening programme using the mobile unit, 30.7% of the women interviewed in the first survey in 1991 could cite cervical cancer as the most common cancer in women. This proportion significantly rose to 66.4% in the 1994 survey and to 68.5% in the 1997 survey (P Ͻ 0.01). Beliefs that women can have asymptomatic cervical cancer also increased from 19.5% of the first survey sample to 52.8% in the second survey and to 63.9% in the last survey (P Ͻ 0.01). In 1991, only 20.8% of women interviewed reported knowing of the Pap smear test; surveys in 1994 and 1997 showed that this proportion had increased to 57.3% and 75.5% respectively (P Ͻ 0.01). Of the women knowing of the Pap smear, the proportion who knew that the Pap test could detect asymptomatic cervical cancer was also higher in the second survey (92.5%) than in the first survey (78.4%) and remained high in the last survey (92.4%) (P Ͻ 0.01).
The proportion of women who had ever had a Pap smear increased from 19.9% in 1991 to 58.1% in 1994 and to 70.1% by 1997 (Table 1 ). The rate for having received a Pap smear within 3 years preceding the interview also increased from 18.3% in 1991 to 66.1% in 1997. Increasing trends in screening were detected among ever-married women and there were few changes in use of screening among single women, most of whom remained unscreened. Of ever-married women aged у25 years, the magnitude of increase (between the first and last survey) was higher in women aged 25-44 years than in women у45 years.
In the 1991 survey, the annual one-week mass screening campaign and the screening service at the MCH/FP clinic were the two programmes most frequently reported for taking a smear (Table 2 ). However, both activities could reach only a small proportion of the women surveyed. The surveys in 1994 and 1997 indicate that the screening programme using the mobile unit became the most commonly reported service for screening among rural women. Subsequent increases in use of Pap smear screening were also found in other screening services, although less prominently when compared to the use of the mobile unit.
Pap smears from each screening service
Of the 19 731 Pap smears examined in the area between 1992 and 1996, 13 083 (66.3%) were collected from women by the mobile unit. The majority of smears (75.9%) in the MCH/FP clinic were taken from women Ͻ35 years, whereas 78.1% of women screened in the annual one-week mass screening campaign were aged 25-44 years (Table 3 ). In women aged у25 years, particularly those у45 years, more smears were taken by the mobile unit, compared with other screening services.
The mobile unit screening programme accounted for 85.2% (46/54) of all CIN III and all of those with invasive cancer identified among the Pap smears examined during 1992-1996 (Table 4 ). The rate of CIN III was 3.5/1000 smears in this screening programme; 5.2 and 2.0 times higher than the rates in the MCH/FP clinic and the annual one-week mass screening campaign respectively. MOBILE UNIT FOR CERVICAL CANCER SCREENING 37 b Differences between the percentage of the women in each survey who had ever received a Pap smear.
c Including married, widowed, divorced, and separated. 
Discussion
The objective for health planners of cervical cancer screening programmes is to achieve a high coverage of the women at risk. The results from our first survey conducted before the use of the mobile unit indicate that existing screening services in the area could not cover the majority of the female population. Most of them had never been screened for cervical cancer. The survey also showed that only a small proportion of them knew of the Pap smear test. After the mobile unit screening programme there were considerable increases in both knowledge and use of Pap smear screening. The increase in participation rates in the programme might result from increased knowledge and awareness of cervical cancer in the target women, the personal invitation issued, and provision of smear collection accessible and acceptable to them. Subsequent increases in the use of other existing screening services might also be due to increased health awareness from health education activities either through the use of the mobile unit or other existing programmes. The components of the screening programme using a mobile unit should therefore include health education, personal invitation, and smear-taking activity. Personal letters of invitation have been used with success for organizing the attendance of women for screening. [14] [15] [16] The use of local health care workers and the VHC may be appropriate for personal invitation in rural areas where the majority of the population have little or no education. These personnel can also help in identification of the target population and delivery of health information to them.
Although the screening programme by the mobile unit could increase use of screening in all the target age groups, trends in use tended to be less among elderly women. The lower rate of screening utilization at older age was consistent with other previously published reports. [17] [18] [19] [20] [21] [22] [23] [24] Our study suggests that more intensive effort is needed to encourage the use of Pap smear screening among the elderly women, particularly those who have never been screened.
Compared with ever-married women, single women in the area were much less likely to receive a Pap smear. Underuse of screening in most single women may not represent a public health problem since about 60% of them were under the age of 25 and the likelihood of progression of a precancerous abnormality to invasive cancer is very low in women under 25. 10, 11, 25 However, never-married women aged у25 years who are sexually active should be targeted for screening as well. This group of women can be identified by the local health care workers and the VHC.
In many developing countries, including Thailand, MCH/FP services have been used for initiating cervical cancer screening programmes. 10, 11 Data from our study reveal that the prevalence of CIN III and invasive carcinoma was low in smears from women attending the MCH/FP clinic, which might be because the majority of women screened were younger than the target age group for screening. Similar findings have been observed in such screening programmes in other developing countries where the limited screening available tends to focus on younger women for whom the cost-effectiveness of screening is poor. 10,11 Therefore, incorporation of a screening programme into MCH/FP services provides limited benefits as it misses the older high-risk women in the population. It is more cost-effective to recruit a high proportion of the female population and screen them infrequently, than to recruit a low proportion and screen them often. 11 Our study indicates that the mobile unit screening programme could reach a number of women in the rural communities and detect higher prevalence of both CIN III and invasive cancer, compared to other screening services. Moreover, the programme can be organized to have direct contact with the target population defined in the community. We suggest that the use of a mobile unit may be an effective screening programme for early detection of cervical cancer among women in rural areas where existing screening activities cannot effectively reach the female population at risk.
